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1. Objectives of the meeting 
The first Research Coordination Meeting (RCM) of a Coordinated Research Project (CRP) on 
Small reactors without on-site refuelling was held on 21- 25 November 2005 in Vienna with 19 
participants and observers from the involved 18 research institutes and organizations of Brazil, 
Croatia, India, Indonesia, Italy, Japan, Lithuania, Morocco, the Russian Federation, the United 
States of America, and Vietnam, and had the following main objectives: 
 
(1) To review the progress achieved during the first year of the project in the activities on: 

• Identification and prioritisation of the enabling technologies, concepts and designs of 
Small Reactors without On-Site Refuelling; 

• Definition of the scope of requirements and broader specifications for Small Reactors 
without On-Site Refuelling; 

• Elaboration of technical and regulatory approaches to revise the need for relocation and 
evacuation measures (unique to NPPs with innovative SMRs); 

• Review of the approaches to ensure lifetime core operation without refuelling and define 
the scope of benchmark analysis for long-life cores of several reactors; 

(2) To establish collaboration in further activities on: 
• Identification of requirements and broader specifications for NPPs with Small Reactors 

without On-Site Refuelling for selected representative regions; 
• Elaboration of technical and regulatory approaches to revise the need for relocation and 

evacuation measures (a continued activity); and  
• Benchmark analysis of long-life cores of several concepts of Small Reactors without On-

Site Refuelling; identification of further necessary R&D; 
• Review of passive safety design options for such reactors and identification of accident 

scenarios, passive reactivity regulating systems, and passive decay heat removal systems 
for comparative analysis. 

 
2. Scope of the meeting 
The Agenda of the meeting and the list of participants are enclosed as ANNEX I and ANNEX II 
respectively. 
First year reports from participants were presented and discussed; the collection of first year 
reports, presentations and materials submitted to the meeting is available upon request from the 
office of the project officer, V. Kuznetsov at: v.v.kuznetsov@iaea.org. The progress of all 
participants was rated as good. 
The CRP has three distinct tasks and groups of participants; therefore, the meeting included 
dedicated discussions, brainstorming and writing sessions in the groups. The major findings of 
these sessions, presenting the structure, the participants, the background, the scope, the objective 
and the status of activities within groups, and providing the plans of coordinated research for the 
next year and beyond are summarized as the following. 
 
3. Major findings 
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3.1. Group 1 “Revising the need for relocation and evacuation measures unique to NPPs 
with innovative SMRs” 
 
3.1.1. Participating organizations 
The activities of Group 1 within the CRP involve five organizations from five Member States: 
(1) Westinghouse (USA); 
(2) FER, Zagreb University (Croatia); 
(3) Politecnico di Milano – POLIMI (Italy); 
(4) Eletronuclear (Brazil); 
(5) Lithuanian Energy Institute – LEI (Lithuania). 
 
3.1.2. Leader of Group 1 
The leader of Group 1 is Mr. Mario Carelli; when unavailable – Mr. B. Petrovic (both from 
Westinghouse, USA). 
 
3.1.3. Background 
Elimination of Emergency Planning Zone (EPZ) is one of the goals of INPRO. In IAEA-
TECDOC-1434 user requirement 1.5 in the area of safety suggests that innovative nuclear 
energy systems (INS) “shall not need relocation or evacuation measures outside the plant site, 
apart from those generic emergency measures developed for any industrial facility”. The 
corresponding criterion is specified as “probability of large release of radioactive materials to the 
environment”; and the acceptance limit considered is “<10-6 per plant-year, or excluded by 
design”. 
INPRO appears first to state “the end point should be…to make the risk of INS comparable to 
that of industrial facilities used for similar purposes, so that for INS there will be no need for 
relocation or evacuation measures outside the plant site”. 
The IAEA-TECDOC-1434 also suggests “safety analyses will involve a combination of 
deterministic and probabilistic assessments, including best estimate plus uncertainty analysis”. 
Elimination of EPZ is also a goal of GIF. One of the Generation IV safety goals reads as “no 
need for offsite response: no credible scenario should exist for release of radioactivity requiring 
offsite response to ensure public safety. This goal is not to be construed as zero probability of 
any accidental release; rather, the focus of this goal is to eliminate the need for formal 
emergency planning”. A reasonable measure of this goal could be expressed as “no credible 
accident scenarios that could result in offsite release of radiation exceeding US protection action 
guidelines; …these guidelines may change as improved radiation dose-response models are 
developed”. 
Elimination of EPZ appears to be a common goal of both INPRO and Generation IV. Increased 
cooperation between INPRO and GIF finds a broad support from the IAEA Member States 
(General Conference resolutions of 2003, 2004 and 2005). Quoting from Nuclear News, Nov. 
2005, pp. 53-54 (referring to innovative nuclear systems), “one target spelled out was that 
systems could be sited in very similar locations to those of other energy-producing systems.” 
The approach to revise emergency planning measures may require revising or re-interpreting 
regulations. Current regulations vary among Member States. They either prescribe EPZ size or 
are deterministic, or risk-informed, or risk-based, or appear as some combination thereof. The 
technical basis is not always clearly spelled out. 
During discussions at the meeting, it was noted that while this activity may apply to all 
innovative nuclear energy systems (INS), it applies especially to SMRs because: 

• They will be sited near to the customer base and may be very near the customer in the 
case of cogeneration, seawater desalination, and district heating missions; and 

• To meet customer needs, SMRs of small heat rating have already foregone economy of 
scale on equipment; but in light of the small source term and extensive application of 



passive safety features they should not have to suffer loss of economy of scale in siting 
requirements as well. 

 
3.1.4. Task description and objective 
The task of Group 1 within the CRP is to develop a methodology and to identify regulatory 
approaches to revise (reduce or eliminate) off-site emergency measures such as evacuation and 
relocation for NPPs with innovative reactors. The revision of off-site emergency planning is a 
stated objective of INPRO and GIF. Specifically for innovative SMRs it may be a necessary 
condition for their competitive deployment. 
The general objective of Group 1 activities assumes there may be several equivalent, similar, or 
related practical implementations, such as to: 

• Eliminate the need for off-site response; 
• Revise the need for off-site relocation and evacuation measures; 
• Reduce the size of the emergency planning zone (EPZ); 
• Possibly, reduce the EPZ to fit within site limits (thus eliminating the off-site response); 

etc. 
 
It is recognized that while the complete elimination of off-site EPZ may be difficult, eliminating 
or even reducing most costly measures may provide similar economic effects/benefits. 
 
3.1.5. Participants of the RCM 
For Group 1, the participants of the meeting were: 
(1) Bojan Petrovic (Westinghouse, USA); 
(2) Nikola Cavlina, Chairman of the sessions of Group 1 (FER, Zagreb University, Croatia); 
(3) Andrea Maioli (POLIMI, Italy); 
(4) Fernando Henning (Eletronuclear, Brazil); 
(5) Juozas Augutis (LEI, Lithuania); 
(6) Davor Grgic, Observer at the meeting (FER, Zagreb University) 
 
3.1.6. Status of activities 
The overall approach of Group 1 is to develop a technology-neutral, integrated, risk-informed 
methodology to evaluate advanced NPPs and, on its basis, to derive adequate EPZ size and new 
or revised emergency planning measures. It is noted that such methodology is: 

• Easier to implement in regulations that already have a risk-informed or risk-based 
component; 

• More challenging to implement when the regulation is prescriptive. 
 
First project year has been successfully completed; the second year is starting. The focus of the 
ongoing activities is on: 

• Reviewing current regulations; 
• Developing a technology-neutral, risk-informed approach; 
• Evaluating the resulting economics benefits. 
 

The coordination within Group 1 was well established within the first year of works. 
 
3.1.7. Plan for the second year 
The plan for the 2nd year of the CRP is as follows: 
 
Westinghouse (USA): 

• Continue work on the overall approach and methodology; support POLIMI/FER 
analyses; 

• Present/discuss the proposed revision in the USA; interact with the US NRC and EPRI; 



 
POLIMI (Italy): 

• Continue development of integrated, risk-informed methodology; 
• Continue PRA analyses to refine classification of relevant accident sequences; 

 
FER (Croatia): 

• Continue development of deterministic models for IRIS severe accident (SA) sequences; 
• Perform and refine analyses of SA sequences; 

 
LEI (Lithuania): 

• Prepare meteorological data for a typical European location; 
• Continue evaluation of benefits of reduced EPZ for district heating applications; 

 
Eletronuclear (Brazil): 

• Evaluate capital cost (infrastructure cost) and O&M cost (emergency planning cost) of 
EPZ for the Angra site in Brazil; 

• Evaluate benefits of reduced EPZ for desalination applications. 
 
3.1.8. Possible contributions from other participants 
The areas of potential contribution from additional members of the group could be most 
beneficial in the areas of regulations and cost-effectiveness. Specifically, participants from other 
Member States are invited to provide answers to the following questions: 

• What is current national regulation for EPZ? What is the technical basis? 
• What is the licensing basis (deterministic, risk-based, or risk-informed)? What is the 

current use of PRA level 1-2-3 in licensing? 
• Is there a constituency and interest to revise EPZ regulation? From whom? When? 
• What are the motivations and perceived benefits? 
• What are most probable objections, resistances, and roadblocks? From whom? 

 
3.1.9. TECDOCs to be prepared 
Group 1 plans to prepare one TECDOC summarizing the final outputs of their study at the end of 
this CRP. 
 
3.2. Group 2 “Design and technology development for LWRs with coated particle based 
fuel” 
 
3.2.1. Participating organizations 
The activities of Group 2 within the CRP involve seven organizations from six Member States: 
(1) PNNL (USA); 
(2) VNIIAM (the Russian Federation); 
(3) RRC KI (the Russian Federation); 
(4) Hokkaido University (Japan); 
(5) Federal University of Rio Grande do Sul (Brazil); 
(6) Mohammed V University (Morocco); 
(7) INST (Vietnam). 
 
3.2.2. Leader of Group 2 
The leader of Group 2 as elected during the RCM is Mr. G. Tsiklauri (PNNL, USA). 
 
3.2.3. Background 



Concepts of small reactors with coated particle based fuel are being considered in the USA 
(AFPR-100), the Russian Federation (BWR-PB), Japan (PFPWR50) and Brazil (FBNR) to 
achieve enhanced protection against human actions of malevolent character, enhanced 
proliferation resistance, to eliminate radiological consequences of severe accidents and achieve 
reduced complexity of the overall plant design. Such reactors target non-electrical applications, 
such as district heating or potable water production, that benefit from the NPP being located in 
the immediate vicinity of the customer. Their sound and transparent safety concept is considered 
as a factor to improve public acceptance. 
The ceramic-coated particle fuel for the LWRs might be not encapsulated (AFPR-100, BWR-
PB) or encapsulated in the matrix material, e.g., graphite or SiC. When coated particles are not 
encapsulated, they are called micro fuel elements (MFE) and, different from the fuel of high 
temperature gas cooled reactors, use SiC or other but not pyro-carbon outer coating layer. The 
US (AFPR-100) and Russian (BWR-PB) concepts use coated particles directly, while the 
Japanese concept (PFPWR50) puts the particles within a graphite matrix into cylindrical tubes 
made of Zircaloy, and the Brazilian concept (FBNR) compacts the particles into 15 mm diameter 
spheres similar to that of German / South African high temperature gas cooled reactors (HTGRs) 
but cladded by SiC. 
This design of MFE has extremely important benefits for reactor safety. Strong negative coolant 
and void reactivity coefficients combined with a very short thermal delay time (< 0.01 s) allow 
the reactor to shutdown quickly in the event of a malevolent human action such as a 
premeditated reactivity or power excursion.  
The heat transfer surface area is larger by several orders of magnitude than in standard fuel rod 
assemblies of LWR due to the small spherical dimensions of the MFE. Therefore, the normal 
operating temperature of fuel is low (about 300°C for BWR and not more than 600°C for the 
supercritical water pressure reactor coolant temperature). Small diameter of the fuel kernel and 
large heat exchange surface of MFE significantly lowers the fuel peak temperatures, minimizing 
heat energy stored in the fuel and eliminating heat exchange crisis. The larger heat exchange 
surface significantly simplifies residual heat removal by natural convection and radiation from 
the core to a subsequent passive heat removal system. 
The critical issue for reactor concepts in this category is corrosion of outer coating layers, e.g., 
SiC, in high temperature and high pressure water and steam as well as their performance under 
irradiation. 
Russian organizations (RRC “Kurchatov Institute”, VNIIAM, LUCH) have extensive data on 
corrosion and erosion of SiC in water and steam and under irradiation. The conclusion is that SiC 
is a corrosion resistant coating for nuclear fuel; 
There are some conflicting data on SiC corrosion, such as obtained in the tests performed in the 
Republic of Korea (2003); Oak Ridge National Laboratory and Pennsylvania State University 
(1995-2001), which demonstrated increasing corrosion with water and steam pressure. 
 
3.2.4. Task description and objective 
As all reactors in this group are at a pre-conceptual or early conceptual design stage, the general 
objective is to validate key enabling technologies for such reactors. The specific tasks include 
studies of SiC corrosion, optimization of coated particle size, retrieval of data on the achievable 
burn-up and fluence of coated particle fuel in LWR conditions, benchmark calculations to 
validate neutronic and thermal-hydraulic codes, and planning and performance of necessary 
tests. 
 
3.2.5. Participants of the RCM 
For Group 2, the participants of the meeting were: 
(1) G. Tsiklauri, Chairman for Group 2 (PNNL, USA); 
(2) E. Grishanin (VNIIAM-RRC KI, Russia); 
(3) Y. Shimazu (Hokkaido University, Japan); 



(4) F. Sefidvash (Federal University of Rio Grande do Sul, Brazil); 
(5) L. Erradi (Mohammed V University, Morocco); 
(6) Ha Van Thong (INST, Vietnam). 
 
3.2.6. Status of activities 
Work plans have been successfully fulfilled and progress reports submitted by all participants of 
Group 2 who finalized their first year of work by the time of this meeting. 
Coordination of further works was defined during the meeting and will be elaborated after the 
meeting through communication of all participants. 
 
3.2.7. Plan for the second year and beyond 
(1) Studies of SiC corrosion, including: 

• Collection of the available test data on the interaction of SiC with water; specifically, 
retrieval of data on water-chemistry regimes and fabrication conditions of samples used 
in different tests would be helpful; 

• Planning of an international benchmark experiment on SiC corrosion in high temperature 
and high pressure water; options for the exchange of samples used in previous tests could 
be examined also; 

 
(2) Optimization of coated particle size, including: 

• Optimization of the size of the coated particles with account of fabrication technology 
and neutronic analysis. What is the maximum size of a micro fuel element that could be 
manufactured using the available fabrication technologies? 

 
(3) Retrieval of data on the achievable burn-up and fluence of coated particle fuel 

• Collect the available data on the achievable burn-up and maximum fluence for coated 
particles in a range of parameters typical for LWRs; 

 
(4) Benchmark calculations 

• Development of numerical tests and verification of codes for pebble bed neutronics and 
thermal-hydraulics. In the first stage, a simplified data on each reactor concept is to be 
prepared for preliminary calculations and comparison. Specifically, double heterogeneity 
treatment is to be analyzed through this benchmarking; 

 
(5) Planning and performance of a critical experiment 

• To plan and perform tests of coated particles in a light water test reactor. Options to 
perform such tests in the MIR reactor (Dimitrovgrad, the Russian Federation) or in a test 
loop of the IVV-2 reactor (Ekaterinburg, the Russian Federation) should be examined. 

 
3.2.8. Possible contributions from other participants 
Not requested. 
 
3.2.9. TECDOCs to be prepared 
Group 2 plans to publish a TECDOC in 2007. The tentative structure of a TECDOC and the 
schedule of its preparation are as follows. 
 
TECDOC title: “Design and Technology Development for Small Water Cooled Reactors 
with Coated Particle Based Fuel” 
 
Chapter I. Short description of the four concepts of small water cooled reactors with coated 
particle fuel. 



• Chapter 1 will based on the first-year CRP reports from Russia, the USA, Japan and 
Brazil.  

Deadline to prepare the draft: June 2006 
 
Chapter II. Specification of numerical benchmarks, identification of codes for benchmarking 
and calculations of simple models of coated particle fuel cell in steam –water coolant. Analysis 
and comparison of the results  
      The leader of this activity is Prof. Y. Shimazu, 
        Hokkaido University, Japan 

 
Deadline to prepare the draft: March 2006 

 
Chapter III. Benchmark calculations for the whole core for selected concepts, models and 
codes. The results will be presented during the next RCM 
     The leader for this optional activity is Prof. L. ERRADI 
     Mohammed V University, Morocco 
 

The data should be provided by June 2006. 
 

 
Chapter IV. Benchmark experiment on the corrosion of SiC in high pressure and high 
temperature water and steam. Participants from Group 2 will provide samples of SiC-coated fuel 
elements (or mock-ups). Possible experimental facilities are those of VNIIAM and a critical test 
reactor “ASTRA” of the RRC “Kurchatov Institute”. The support from IAEA could be 
requested. 
     The leader of this activity is Dr. E. Grishanin 
 
     Deadline to complete planning of tests: October 2006 
 
Chapter V. •Optimization of coated particle size taking into account fabrication technology and 
the results of neutronic analysis. What is the maximum size of a micro fuel element that could be 
manufactured using the available fabrication technologies? 
       The leader of this activity is Dr. G. Tsiklauri  
       Deadline to prepare the draft: October 2006 
 
Chapter VI. The available data on maximum achievable burn-up and fluence for coated 
particles in a range of parameters characteristic of LWRs. 
      The leader of this activity is Dr. E. Grishanin  
      Deadline to prepare the draft: October 2006 
3.3. Group 3 “Design and technology development for lead, lead-bismuth, and molten salt 
cooled reactors” 
 
3.3.1. Participating organizations 
The activities of Group 3 within the CRP involve seven organizations from five Member States: 
(1) IPPE (The Russian Federation) 
(2) Tokyo Tech (Japan) 
(3) ANL (USA) 
(4) ITB (Indonesia) 
(5) EDO Gidropress (The Russian Federation) 
(6) RRC “Kurchatov Institute” (The Russian Federation) 
(7) BARC (India) 
 



3.3.2. Leader of Group 3 
Group 3 includes the design teams for Pb, Pb-Bi, and molten salt cooled reactors of fast and 
intermediate neutron spectrum. The leader of Group 3 as elected during the RCM is Mr. I.V. 
Dulera (BARC, India). 
 
3.3.3. Background 
The Russian Federation has vast experience with different aspects of lead/lead-bismuth coolant 
and lead/lead-bismuth cooled small reactors. 
IInn  tthhee  bbeeggiinnnniinngg  ooff  11995500ss  tthhee  UUSSSSRR  ssttaarrtteedd  ddeevveellooppmmeenntt  ooff  rreeaaccttoorr  iinnssttaallllaattiioonnss  ((RRII))  wwiitthh  lleeaadd--
bbiissmmuutthh  ccoooollaanntt  ((LLBBCC))  ffoorr  nnuucclleeaarr  ssuubbmmaarriinneess..  Eight nuclear submarines were constructed in the 
USSR in total with the RI using LBC. Two full-scale ground-based LBC reactor prototypes were 
constructed and operated for carrying out various tests. The total operating experience of the RI 
with LBC exceeds 80 reactor-years. 
In the course of design and operation of the lead-bismuth cooled reactor installations for nuclear 
submarines, a large number of the design and technology development problems have been 
solved and all major aspects of the LBC technology have been mastered. Several examples are 
given below: 

• Technologies were developed to control/prevent the corrosion of structural materials. 
These include maintaining and controlling the LBC quality and controlling the mass-
transfer processes in the reactor circuit, 

• Methodologies and procedures have been established to ensure radiation safety of the 
personnel involved in operation, maintenance and refuelling of the reactor installation, 
incorporating the equipment contaminated with Polonium-210; 

• Problems associated with lead-bismuth expansion during solidification were addressed 
and multiple operations with coolant “freezing-unfreezing” in the LBC reactor 
installation were demonstrated. 

 
The Russian experience has been made public through open literature published in the mid 1990s 
and a historic international conference in Obninsk (the Russian Federation) held in 1998. 
The important features of Pb, Pb-Bi as well as molten salt cooled reactors are: 
 

• Due to a broad available operating temperature range (from slightly above the melting 
point to more than 1000oC), the reactors based on these coolants can be used for 
hydrogen production as well electricity generation; combined heat and power (CHP) 
mode of operation with the use of the reject heat for district heating/ seawater 
desalination is possible; 

• Various concepts of thermal and fast spectrum reactors are possible with these coolants; 
• Such reactors are well suited for different kinds of fuel and fuel cycles, including 235U, 

Pu, and 233U based fuel cycles using metallic, oxide, carbide or nitride fuel, as well as 
HTGR type TRISO coated particle fuel. 

 
Several features related to the inertness and high boiling point of lead and LBC coolant, negative 
temperature coefficients and other favourable feedback characteristics of lead and lead-bismuth 
cooled reactors make them attractive from the safety point of view. 
 
In the Russian Federation, EDO Gidropress and IPPE have developed basic designs of small 
lead-bismuth cooled reactors SVBR-10 and SVBR-75/100 for multi-purpose use. The initial 
versions of these designs essentially reproduce the design and technology features of the former 
reactor installations of nuclear submarines, but they differ by the fast neutron spectrum and 
integral design of the primary circuit. 
In the Russian Federation, RRC “Kurchatov Institute” is developing a pebble bed molten salt 
cooled reactor MARS.  



 
GIF has selected energy systems with lead or lead-bismuth cooled reactors as one of the six 
Generation IV energy systems. Specifically, the concepts of STAR lead cooled reactors are 
under development or consideration (SSTAR, STAR-LM, and STAR-H2) with SSTAR being 
supported under a US DOE Generation IV programme. More advanced designs of the STAR 
family, e.g., STAR-H2, target high temperature process heat applications and provide for a 
research on advanced structural materials such as SiC – SiC based composites and other 
ceramics.  
 
In Japan, the Tokyo Tech is developing a concept based on direct contact LBC cooled boiling 
water reactor (PBWFR) and is carrying out the related test programme to study the thermal-
hydraulics of such ‘combined’ coolant system. Tokyo Tech is also performing tests related to the 
polonium problem and also has studied intensively the ADS based systems obtaining many new 
and important results. Material erosion and corrosion related studies have also been conducted. 
 
In India, BARC is developing the conceptual design of a compact nuclear power pack, which is a 
thermal reactor with 233U-Th metallic fuel, BeO moderator, and lead-bismuth coolant. The 
reactor under development will incorporate passive safety features and, specifically, passive heat 
removal in all operation modes. The use TRISO coated particle based fuel is also being explored 
as an option. 
 
In Indonesia, ITB is developing concepts of small and very small LBC reactors, SPINNOR and 
VSPINNOR with “zero” burn-up core and optimized reactivity feedbacks. 
Many institutes in Member States such as the Russian Federation, Japan, the USA, Indonesia, 
India, and the Republic of Korea have shown interest in the coordinated work on small lead, 
LBC and molten salt cooled reactors. 
 
3.3.4. Task description and the objective 
The general objective of the activities of Group 3 is to collect available data on properties of 
lead, lead-bismuth and molten salt coolants, as used by different design teams, and to compile a 
handbook of those properties of these coolants that are important for the neutronics and thermal 
hydraulics calculations of the relevant small reactors. The specific tasks include benchmark 
analysis of the neutronic and thermal-hydraulic characteristics of proposed models. Future work 
will also include safety and sensitivity analyses (for safety related studies). Also included are 
works related to the development of several enabling technologies, such as material 
compatibility studies, studies for coolant purification technologies and development of special 
components related to these coolants. 
 
3.3.5. Participants of the RCM 
For Group 3, the participants of the meeting were: 
G.I. Toshinsky (IPPE, the Russian Federation); 
H. Sekimoto (Tokyo Tech, Japan); 
D. Wade (ANL, USA); 
Zaki Su’ud (ITB, Indonesia); 
A. Dedul (EDO Gidropress, the Russian Federation); 
A. Sedov (RRC “Kurchatov Institute”, the Russian Federation); 
I.V. Dulera, Chairman of Group 3 (BARC, India). 
 
3.3.6. Status of activities 
Work plans have been successfully fulfilled and first-year reports submitted by the participants 
of Group 3 who completed their first year of work by the time of this meeting. 



Coordination for future work was defined during the meeting and will be elaborated after the 
meeting through communication of all participants.  
 
3.3.7. Plan for the second year and beyond 
The activities to be performed within the next year are as follows: 

• Development of a consolidated database related to the neutronic and thermo-physical 
properties of Pb, LBC and molten salt. The database also aims to include results of 
various material compatibility studies and thermal-hydraulic correlations at different 
temperatures (up to 1000oC). 
To initiate this activity, a mutually agreed format will be prepared under the guidance of 
Dr. David Wade (ANL, USA); the possibility of accessing a similar database being 
developed at the OECD/NEA will also be examined; the initial effort would be to 
compile data from all relevant sources; BARC (India) would carry out translation work 
for literature available in Russian to English; 

• Reactor physics analysis as a benchmarking exercise for two mutually agreed reactor 
concepts (reactors based on fast neutron spectrum and on intermediate neutron energy 
spectrum) with the exchange of information on codes and methodologies used for the 
analysis. For this, the reactor specifications will be decided with mutual agreement 
through further correspondence; 

• Thermal-hydraulic analysis (specifically, for natural circulation) as a benchmarking 
exercise for a mutually agreed reactor/ loop concept(s) with the exchange of information 
on codes and methodologies used for the analysis; the reactor/ loop specifications to be 
decided with mutual agreement through further correspondence. 
 

Additional activities for next two years would be: 
• Structural material compatibility studies with these coolants for the extended temperature 

ranges (up to 1000oC) – for metals, carbon, ceramics, coatings; and exchange of data for 
the same; 

• Studies of general behaviour of the coolants during planned/ unplanned “freezing-de-
freezing” due to reactor returning to cold conditions; 

• Studies of natural circulation behaviour of coolant with and without assistance of the 
injection of gas or water; 

• Development of the enabling technologies related to lead, lead-bismuth and molten salt 
coolants. This includes: 
- Development of primary components, instrumentation and sensors, such as 

centrifugal and electromagnetic (EM) pumps, EM flow meters, oxygen sensors, 
sensors to monitor Pb as well as Po activity in the environment; 

- Corrosion control technologies; 
- Purification technologies (to remove corrosion products and polonium, etc.) 

• Safety analysis under postulated accident scenarios; 
• Sensitivity analysis for the neutronics and safety related studies. 

 
Schedule for the activities in 2006 
(I) Exchange of data on Pb, Pb-Bi and molten salt thermo-physical characteristics as well 
as exchange of information on the used computer codes would be the first step towards the 
compilation of a handbook. 
The data on the properties, among others, would include: 

(a) Data used for the neutronic calculations of Pb, Pb-Bi, and molten salt cooled reactors 
(variation with respect to temperature up to 1000oC or more); 

(b) Data used for thermo-hydraulic calculations of Pb, Pb-Bi, and molten salt cooled 
reactors (variation with respect to temperature up to 1000oC or more); 

(c) Heat transfer correlations and coefficients; 



(d) Compatibility data for structural materials with coolant and results of the corrosion 
behaviour studies; 

(e) Mechanical properties of structural materials with respect to temperature and fluence; 
(f) Description of the computer codes used for neutronics, thermal-hydraulics and safety 

analyses. 
 
The contributors are requested to include the details of references (sources of data). 
 
Milestones: Mid December 2005 - First suggestion of the database format by  
 Dr. D. Wade; 
   End of January 2006 - Finalization of the format; 
    End of April 2006 - Submission of available data by  
   participating institutions for the compilation of a handbook; 
   End of August 2006: - Compilation of data. 
 
(II) Neutronics-related benchmark analysis. There will be two types of neutronic 
benchmarks for Pb-Bi/ Pb/ molten salt cooled systems:  
- For reactors with fast neutron energy spectrum; 
- For reactors with intermediate neutron energy spectrum. 
 
Milestones:  By January 2006 - First suggestion on reactor configurations; 
   By April 2006 – Final definition of reactor configurations; 
   May-early September 2006 – Calculations/ analysis of results by each  
   design team; repeated calculations, if needed. 
 

• Dr. Zaki Su’ud will provide the geometry, configuration and other necessary data for 
benchmark analysis of fast reactor systems. 

• Dr. A. Sedov will provide the geometry, configuration and other necessary data for 
benchmark analysis of intermediate spectrum reactor systems. 

 
The characteristics to be benchmarked are: 
 
(a) At BOL:  - Keff; 
  - Power distribution; 
  - Breeding ratio; 
  - Point wise isotopic reaction rates (for important nuclides: 238U, 239Pu, etc.) 
 
(b) Depletion analysis (0 ~ 30 years): 
  - Keff changes with depletion (0 ~ 30 years); 
 
(c) At EOL: - Power distribution; 
  - Breeding ratio; 
  - Point wise isotopic reaction rates (for important nuclides: 238U, 239Pu, etc.) 
 
(III) Fission products analysis model 
 
Milestone: 

• Dr. Zaki Su’ud will distribute partial results of his fission products analysis model studies 
by April 2006. 

 
(IV) Benchmark analysis for natural circulation of the coolant 



The model selected and agreed upon by all participants of the group would give all the details 
necessary for carrying out analysis such as:  

• Core details including overall dimensions; 
• Pool or loop geometry; 
• Details on heat removal path/steam generator. etc. 

 
Attempt will be made to select a model for which experimental results are either available or can 
be found out experimentally. 
 
Milestones: 

• It is expected that initial suggestion regarding the model would come in January 2006; 
• The model to be analysed will be decided by April 2006 after mutual exchange of 

information by the group members and discussions; 
 
3.3.8. Possible contributions from other participants 
Not requested. 
 
3.3.9. TECDOCs to be prepared 
Group 3 plans to prepare a TECDOC on Status of the neutronics benchmark analyses after 
completing the second year of work. 
 
Based on the dynamic scenario studies of systems with reactors of different types, performed 
with the use of the originally developed DANESS code for material flow and economic analyses 
and including small reactors without on-site refuelling of the STAR type (lead cooled fast 
reactors), Dr. D. Wade of the ANL (USA) proposed a new task, in which many participants from 
other groups could cooperate. The proposal of D. Wade is as follows. 
 
3.4. A Proposed CRP activity for 2006 - Intra regional and multi regional scenario studies 
of the role of small reactors without on-site refuelling (SRWOR) in sustainability 
 
Small reactors without onsite refuelling (SRWOR) are proposed specifically to meet needs in 
developing countries where energy demand growth rate in coming decades will be large - 
leading eventually to very large nuclear deployments. The small reactor concepts include both 
open cycle and closed cycle approaches. In light of the potential for massive deployment over 
coming decades, starting with open cycle, but evolving to a mix of open and closed cycles, 
scenario studies can be useful to explore strategies for fissile mass flow symbioses among 
diverse reactor types orchestrated so as to attain an effective transition to sustainability within 
the finite uranium and thorium resource base. 
As a follow up to the studies performed in ANL (USA) during the first year of work, several 
additional scenario studies were proposed during the meeting, such as to: 
 

(1) Add diverse SRWOR types to the reactor mix in world multi-region scenarios, such as 
the following: 

• Early in the century deployments of water cooled SRWOR; 
• Benefits of high conversion ratio LWRs or HTGRs to increase world 

conversion ratio (CR); 
• Early deployments of liquid metal fast breeder reactors (LMFBRs) to raise 

world CR; 
 

(2) Analyze options for intra-regional symbiosis, including: 
• Potential case study for South-East Asia region (good representation from 

South-East Asia is present in the CRP); 



• Potential case study involving SRWOR coupled to a regional grid, e.g., 
� Middle East Forum - MEF (Jordan, Egypt, etc. 7 nation grid); or 
� Former Soviet Union - FSU (Lithuania, etc. in a central European regional 

grid). 
 
This proposal had no immediate response, but the participants agreed that DD..  WWaaddee  wwiillll  
ddiissttrriibbuuttee  aa  ddeessccrriippttiioonn  ooff  tthhee  DDAANNEESSSS  ddyynnaammiicc  sscceennaarriioo  ccooddee  ––  wwhhiicchh  iiss  aavvaaiillaabbllee  uunnddeerr  aa  
lliicceennssiinngg  aaggrreeeemmeenntt  --  aanndd  sseenndd  oouutt  tthhee  lliisstt  ooff  ddaattaa  nneeeeddeedd  aanndd  tthhee  ssuuggggeesstteedd  lliisstt  ooff  sscceennaarriiooss  ttoo  
bbee  ccoonnssiiddeerreedd..  MMeemmbbeerrss  ooff  tthhee  CCRRPP  wwiillll  rreevviieeww  wwiitthh  tthheeiirr  oorrggaanniizzaattiioonnss  aanndd  iinnffoorrmm  MMrr..  WWaaddee  
ooff  tthheeiirr  iinntteennttiioonn  ttoo  ppaarrttiicciippaattee  iinn  aa  sscceennaarriiooss  ssttuuddyy..  
IItt  wwaass  nnootteedd  tthhaatt  sscceennaarriioo  aannaallyyssiiss  ccoouulldd  nnoott  bbee  uusseedd  ttoo  ffiigguurree  oouutt  tthhee  mmaarrkkeett  sshhaarree,,  ssiinnccee  ccoosstt  iiss  
nnoott  tthhee  oonnllyy  ffaaccttoorr  tthhaatt  wwoouulldd  ddeeffiinnee  iitt,,  bbuutt  ccoosstt  ooff  eenneerrggyy  ffoorr  ssppeecciiffiieedd  mmaarrkkeett  sshhaarreess  ccoouulldd  bbee  ooff  
iinntteerreesstt  iinn  tthhee  ffuuttuurree..  TThhee  DDAANNEESSSS  ccooddee  hhaass  aallrreeaaddyy  ggoott  tthhee  ccoosstt  mmooddeell  ccaappaabbiilliittyy;;  ssoo  ffoorr  aa  
rreelliiaabbllee  ccoosstt  ooff  eenneerrggyy  aasssseessssmmeenntt  tthhee  rreelliiaabbiilliittyy  ooff  ccoosstt  cchhaarraacctteerriissttiiccss  ooff  ssmmaallll  rreeaaccttoorrss  sshhoouulldd  
bbee  iimmpprroovveedd..  IItt  wwaass  rreeccoommmmeennddeedd  ttoo  eellaabboorraattee  ccoosstt  eessttiimmaatteess  ffoorr  tthhee  ssmmaallll  rreeaaccttoorrss  aaddddrreesssseedd,,  
wwiitthhiinn  ffuurrtthheerr  ccoouurrssee  ooff  tthhiiss  CCRRPP,,  aanndd  mmaakkee  aa  pprrooggrreessss  ttoowwaarrddss  sscceennaarriioo  aannaallyysseess  iinncclluuddiinngg  
eeccoonnoommyy  cchhaarraacctteerriissttiiccss  iinn  ffuuttuurree  yyeeaarrss..  
TThheerree  wwaass  aa  ssuuggggeessttiioonn  tthhaatt  ttyyppiiccaall  ssmmaallll  rreeaaccttoorrss  ccoouulldd  bbee  ccoonnssiiddeerreedd  wwiitthhoouutt  aassssiiggnniinngg  nnaammeess..  
It was also suggested that studies of this kind are of high value for the IAEA’s INPRO project; 
and D. Wade had a discussion on this topic with the representatives of the INPRO International 
Coordinating Group (ICG) and INPRO management. 
 
The RCM also included general discussions on topics that might be important for all participants. 
These discussions are summarized as the following. 
 
3.5. General discussion between all participants and its outputs 
 
The first topic addressed issues commonly  hhiigghhlliigghhtteedd  bbyy  tthhee  uuttiilliittiieess  aanndd  ddeessiiggnneerrss  ooff  nneeaarr--tteerrmm  
NNPPPPss  iinn  ccoonnjjuunnccttiioonn  wwiitthh  ssmmaallll  rreeaaccttoorrss  wwiitthhoouutt  oonn--ssiittee  rreeffuueelllliinngg,,  ssuucchh  aass  tthhee  nneeeedd  ooff::  
  

• Identification and justification of approaches to ensure reliable lifetime core operation, 
such as in-service inspections, periodical safety compliance checks, etc. 

 
• Analysis of approaches to eliminate on-site storage of spent fuel for cooling, e.g., remote 

refuelling techniques and equipment, reduced cooling periods, transportation casks, etc.; 
 

• Analysis of issues associated with sealed reactor or whole-core load transportation from a 
technical and regulatory point of view. 

  
TThhee  ppaarrttiicciippaannttss  ooff  tthhee  CCRRPP  pprroovviiddeedd  cceerrttaaiinn  aarrgguummeennttss  rreeggaarrddiinngg  tthheessee  iissssuueess..  
TThheerree  wwaass  aa  ssuuggggeessttiioonn  tthhaatt  rreeaall  hhiissttoorriiccaall  ddaattaa  oonn  hhooww  oofftteenn  iinn--sseerrvviiccee  iinnssppeeccttiioonnss  rreessuulltteedd  iinn  
iiddeennttiiffiiccaattiioonn  ooff  tthhee  nneeeedd  ooff  rreeppaaiirr  aanndd  mmaaiinntteennaannccee  ccoouulldd  bbee  rreettrriieevveedd  aanndd  nnoott  oonnllyy  ffoorr  NNPPPPss  bbuutt  
aallssoo  ffoorr  ccoonnvveennttiioonnaall  ffoossssiill  ffuueelllleedd  ppllaannttss..  TTEEPPCCOO  aanndd  EEDDFF  ddaattaa  mmiigghhtt  bbee  ooff  hhiigghh  vvaalluuee  hheerree..  
FFoorr  rreeaaccttoorrss  wwiitthh  mmuullttiippllee  iinnhheerreenntt  ssaaffeettyy  ffeeaattuurreess,,  tthhee  iissssuuee  ooff  iinn--sseerrvviiccee  iinnssppeeccttiioonnss  ooff  aa  
lliiffeettiimmee  ccoorree  mmaayy  bbee  ddiiffffeerreenntt  ffrroomm  wwhhaatt  iitt  iiss  ffoorr  aa  llaarrggee  ppoowweerreedd  eevvoolluuttiioonnaarryy  rreeaaccttoorr..  FFoorr  aa  
rreeaaccttoorr  wwiitthh  aa  ccoommpprreehheennssiivvee  sseett  ooff  iinnhheerreenntt  ssaaffeettyy  ffeeaattuurreess  tthhee  iinnssppeeccttiioonn  aanndd  mmaaiinntteennaannccee  iiss  
mmoorree  aa  qquueessttiioonn  ooff  tthhee  eeccoonnoommyy,,  wwhhiillee  ffoorr  pprreesseenntt  ddaayy  rreeaaccttoorrss  iitt  iiss  tthhee  iissssuuee  ooff  ssaaffeettyy..  
TThhee  EEBBRR--IIII  eexxppeerriieennccee  wwaass  mmeennttiioonneedd,,  wwhheerree  ffoorr  ppaassssiivvee  sshhuuttddoowwnn  yyoouu  hhaadd  ttoo  ccoonnffiirrmm  tthhaatt  
rreeaaccttiivviittyy  ffeeeeddbbaacckkss  wweerree  ssttiillll  tthheerree  aafftteerr  aa  ppeerriioodd  ooff  ooppeerraattiioonn..  FFoorr  EEBBRR--IIII  nnoonn--iinnttrruussiivvee  tteessttiinngg  
wwaass  ffoouunndd  ppoossssiibbllee  oonn  aann  ooppeerraattiinngg  rreeaaccttoorr..  
SSttiillll,,  tthheerree  ccoouulldd  bbee  aa  nneeeedd  ttoo  ddeevveelloopp  nneeww  iinn--sseerrvviiccee  iinnssppeeccttiioonn  mmeetthhooddss..  



OOnnee  ssuuggggeessttiioonn  wwaass  ttoo  iinnvvoollvvee  ppaassssiivvee  ddeeccaayy  hheeaatt  rreemmoovvaall,,  ee..gg..,,  ttoo  mmeeaassuurree  hheeaatt  bbaallaannccee  oonn  
RRVVAACCSS  aanndd  pprroovvee  tthhaatt  iitt  iiss  ssttiillll  wwoorrkkiinngg..  
IItt  wwaass  mmeennttiioonneedd  tthhaatt  ffoorr  SSTTAARR--LLMM  aa  PPhhDD  ssttuuddeenntt  iiss  ccuurrrreennttllyy  wwoorrkkiinngg  oouutt  aass  hhooww  ttoo  rreeffuueell  tthhee  
rreeaaccttoorr  aanndd  ssoolliiddiiffyy  lleeaadd  dduurriinngg  rreeffuueelllliinngg  wwiitthhoouutt  oonn--ssiittee  ffuueell  ssttoorraaggee..  TThhiiss  iinnffoorrmmaattiioonn  wwaass  ssaaiidd  
ttoo  bbee  aavvaaiillaabbllee  ttoo  tthhee  CCRRPP  ppaarrttiicciippaannttss  aafftteerr  tthhiiss  ssttuuddyy  iiss  ccoommpplleetteedd..  
IItt  wwaass  aallssoo  mmeennttiioonneedd  tthhaatt  rroouuttiinnee  rreeppaaiirr  iinn  mmaaiinntteennaannccee  iiss  uussuuaallllyy  rreellaatteedd  ttoo  BBOOPP  ccoommppoonneennttss,,  
ssuucchh  aass  ttuurrbbiinnee--ppllaanntt  ccoommppoonneennttss..  UUssuuaallllyy,,  rreeppaaiirrss  ffoorr  ttuurrbbiinnee  aanndd  rreeaaccttoorr  aarree  ccoouupplleedd  iinn  pprreesseenntt  
ddaayy  rreeaaccttoorrss..  SSiizzee  ooff  aa  ssppeecciiffiicc  rreeaaccttoorr  mmaayy  bbee  nnoott  ssoo  iimmppoorrttaanntt..    
AAnnootthheerr  ccoommmmeenntt  wwaass  tthhaatt  ddeeggrraaddiinngg  mmeecchhaanniissmmss  aarree  rreeaaccttoorr--ssppeecciiffiicc,,  ee..gg..,,  ccoorrrroossiioonn  bbyy  
ccoooollaanntt..  AA  ccoouunntteerr--aarrgguummeenntt  wwaass  pprroovviiddeedd  tthhaatt  iinn  lleeaadd--bbiissmmuutthh  rreeaaccttoorrss  ccoorrrroossiioonn  iiss  ccoonnttrroolllleedd  
oonn--lliinnee..  DDiiffffeerreenntt  iinn--sseerrvviiccee  iinnssppeeccttiioonn  mmeecchhaanniissmmss  mmiigghhtt  bbee  nneeeeddeedd  ffoorr  ddiiffffeerreenntt  rreeaaccttoorrss..  
PPeerrhhaappss,,  ssoommee  iinntteerrnnaall  ddiiaaggnnoossttiicc  tteessttss  ffoorr  ooppeerraattiinngg  ssmmaallll  rreeaaccttoorrss  ccoouulldd  bbee  ddeevveellooppeedd..  
OOnnee  ssuuggggeessttiioonn  wwaass  tthhaatt  ffoorr  ffiirrsstt--ooff--aa--kkiinndd  rreeaaccttoorr  iinnssppeeccttiioonn  wwiillll  bbee  iinneevviittaabbllee,,  wwhhiillee  llaatteerr,,  iiff  
eevveerryytthhiinngg  ggooeess  wweellll,,  iinnssppeeccttiioonnss  mmiigghhtt  ppeerrhhaappss  bbee  rreedduucceedd..  FFoorr  sseerriiaall  iinnssttaallllaattiioonnss,,  iinnssppeeccttiioonnss  
ccoouulldd  bbee  mmiinniimmiizzeedd  aallssoo..  
RReeggaarrddiinngg  tthhee  eexxppeerriieennccee  ooff  EEBBRR--IIII,,  iitt  wwaass  eemmpphhaassiizzeedd  tthhaatt  ffuueell  aanndd  mmaatteerriiaallss  tteessttiinngg  wweerree  ffoorr  
33--yyeeaarr  ccoorree  ppeerrffoorrmmaannccee  aatt  hhiigghh  ppoowweerr  ddeennssiittyy..  TThhee  AANNLL  iiss  nnooww  wwoorrkkiinngg  wwiitthh  TToosshhiibbaa  aanndd  
CCRRIIEEPPII  ttoo  uunnddeerrssttaanndd  iiff  tthheessee  ddaattaa  aarree  rreelleevvaanntt  ffoorr  tthhee  44SS..  HHoowweevveerr,,  ssoommeettiimmeess  iitt’’ss  tteemmppeerraattuurree  
aanndd  ttiimmee  tthhaatt  aarree  rreelleevvaanntt  rraatthheerr  tthhaann  iirrrraaddiiaattiioonn..  
RReeggaarrddiinngg  ttrraannssppoorrttaattiioonn  eexxppeerriieennccee,,  iinnffoorrmmaattiioonn  wwaass  pprroovviiddeedd  tthhaatt  tthhee  IInnddiiaann  KKAAMMIINNII  ssmmaallll  
rreeaaccttoorr  ((tthhoorriiuumm  ffuueell  bbaasseedd))  wwaass  ttrraannssppoorrtteedd  ffrroomm  MMuummbbaaii  ttoo  KKaallppaakkkkaamm  ((ffoorr  mmoorree  tthhaann  11000000  
kkmm))..  MMrr..  II..VV..  DDuulleerraa  pprroommiisseedd  ttoo  ccllaarriiffyy  wwhheetthheerr  iitt  wwaass  ffuueelllleedd  aatt  tthhaatt  ttiimmee  aanndd  aallssoo  rreettrriieevvee  
ootthheerr  ddeettaaiillss..  
IInn  tthhee  UUSS,,  aa  vveesssseell  ooff  770000  tt  ooff  oonnee  ooff  tthhee  ddeeccoommmmiissssiioonneedd  rreeaaccttoorrss  hhaass  bbeeeenn  ssuucccceessssffuullllyy  mmoovveedd  
aaccrroossss  tthhee  ccoouunnttrryy..  TThhee  ccrraanneess  ccaappaabbllee  ttoo  lliifftt  550000  tt  llooaaddss  aarree  ooppeerraatteedd  ssuucccceessssffuullllyy  iinn  iinndduussttrriieess  
ootthheerr  tthhaann  nnuucclleeaarr..  
IItt  wwaass  ssuuggggeesstteedd  tthhaatt  iiff  ssppeenntt  ffuueell  wwiillll  bbee  ssttoorreedd  ffoorr  ccoooolliinngg  aatt  aa  ssiittee  iinnssiiddee  tthhee  sseeaalleedd  vveesssseell  ooff  aa  
rreeaaccttoorr,,  tthheerree  wwoouulldd  bbee  nnoo  iinnccrreeaassee  ooff  pprroolliiffeerraattiioonn  hhaazzaarrdd..  MMeecchhaanniissmmss  ffoorr  sseeaalliinngg  hhaavvee  bbeeeenn  
vveerryy  aaddvvaanncceedd  rreecceennttllyy  iinn  aarreeaass  ootthheerr  tthhaann  nnuucclleeaarr  aanndd  tthhiiss  eexxppeerriieennccee  ccoouulldd  bbee  aapppplliieedd  iinn  ssmmaallll  
rreeaaccttoorrss  wwiitthhoouutt  oonn--ssiittee  rreeffuueelllliinngg..  FFoorr  eexxaammppllee,,  SSVVBBRR  hhaass  nnoo  ffllaannggeess  iinn  tthhee  pprriimmaarryy  cciirrccuuiitt,,  
oonnllyy  wweellddeedd  jjooiinnttss..  
RReeggaarrddiinngg  tthhee  ffiirrsstt  ttooppiicc,,  tthhee  pprroojjeecctt  ooffffiicceerr  wwoouulldd  ccoonnttiinnuuee  ttoo  ccoolllleecctt  rreelleevvaanntt  aarrgguummeennttss,,  ddaattaa  
aanndd  iinnffoorrmmaattiioonn  oonn  tthhee  eexxppeerriieennccee  ffrroomm  bbootthh,,  ppaarrttiicciippaannttss  ooff  tthhee  CCRRPP  aanndd  tthhee  IIAAEEAA  ssoouurrcceess..  
  
TThhee  sseeccoonndd  ttooppiicc  ddiissccuusssseedd  wwaass  rreellaatteedd  ttoo  tthhee  pprrooppoossaall  ooff  DDrr..  GG..II..  TToosshhiinnsskkyy  oonn  tthhee  aasssseessssmmeenntt  
ooff  pprrootteeccttiioonn  aaggaaiinnsstt  nnuucclleeaarr  tteerrrroorriissmm  uussiinngg  ssiimmppllee  ccrriitteerriiaa,,  ssuucchh  aass::  

••  VVaalluuee  ooff  nnoorrmmaalliizzeedd  rraaddiiooaaccttiivviittyy  rreelleeaassee  ((ppeerr  11  kkWW  ooff  rreeaaccttoorr  ppoowweerr))  tthhaatt  mmaayy  ooccccuurr  
uunnddeerr  ggiivveenn  ccoonnddiittiioonnss;;  aanndd  

••  PPootteennttiiaall  eenneerrggyy  ((ccoommpprreessssiioonn  eenneerrggyy,,  tthheerrmmaall  aanndd  cchheemmiiccaall  eenneerrggyy))  ssttoorreedd  iinn  tthhee  
ccoooollaanntt,,  wwhhiicchh  mmaayy  bbee  rreelleeaasseedd  wwiitthh  ccoorrrreessppoonnddiinngg  ddeessttrruuccttiivvee  ccoonnsseeqquueenncceess  iinn  aann  eevveenntt  
ooff  tthhee  pprriimmaarryy  cciirrccuuiitt  ddeepprreessssuurriizzaattiioonn..    

  
RReeggaarrddiinngg  tthhiiss  pprrooppoossaall,,  aa  ggeenneerraall  ssttaannccee  wwaass  tthhaatt  ppaarrttiicciippaannttss  aarree  nnoott  qquuaalliiffiieedd  eennoouugghh  ttoo  ddeeaall  
wwiitthh  tthhiiss  ttaasskk..  HHoowweevveerr,,  iitt  wwaass  aacccceepptteedd  tthhaatt  source term calculations might be useful, 
specifically in dealing with external events. 
Dr. G.I. Toshinskiy was requested to provide more details of his theory on which to save: 
uranium or investment resources. The reply was that this theory is still qualitative, but when it is 
shaped up and filled with some quantitative data, the corresponding material would be 
distributed to the participants of the CRP. 
4. Recommendations of the meeting 
The recommendations of the meeting are as follows: 
 



(1) Group leaders in communication with participants of their respective groups will finalize 
detailed scope and schedule of work of their groups, complete with responsibilities, intermediate 
deliverables and schedules, and submit them to the project officer not later than on 20 December 
2005; 
 
(2) Dr. D. Wade will prepare and distribute a more detailed description of his proposal (6) 
regarding a new scenario study with small reactors of different types by mid-January 2006; 
 
(3) Project officer will develop a Web page for storage and exchange of the materials provided 
by the participants of the CRP (by the end of 2005); 
 
(4) Depending on the progress of the CRP, the next RCM could be convened early in 2007, but 
preferably not in March 2007 (Mr. F. Henning will be unable to participate during that time); 
 
5. Miscellaneous 
During the meeting, four draft cross cutting chapters prepared for new IAEA Report on small 
reactors without on-site refuelling and associated tables had been distributed to participants for 
review and that comments; several comments were collected to be addressed for the final 
TECDOC preparation. 
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	Elimination of Emergency Planning Zone \(EPZ\)�
	INPRO appears first to state “the end point shoul
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	The approach to revise emergency planning measures may require revising or re-interpreting regulations. Current regulations vary among Member States. They either prescribe EPZ size or are deterministic, or risk-informed, or risk-based, or appear as some
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	Easier to implement in regulations that already have a risk-informed or risk-based component;
	More challenging to implement when the regulation is prescriptive.
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	Reviewing current regulations;
	Developing a technology-neutral, risk-informed approach;
	Evaluating the resulting economics benefits.


	The plan for the 2nd year of the CRP is as follows:
	Westinghouse (USA):
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	Continue development of integrated, risk-informed methodology;
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	FER (Croatia):
	Continue development of deterministic models for IRIS severe accident (SA) sequences;
	Perform and refine analyses of SA sequences;
	LEI (Lithuania):
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	Continue evaluation of benefits of reduced EPZ for district heating applications;
	Eletronuclear (Brazil):
	Evaluate capital cost (infrastructure cost) and O&M cost (emergency planning cost) of EPZ for the Angra site in Brazil;
	Evaluate benefits of reduced EPZ for desalination applications.
	The areas of potential contribution from additional members of the group could be most beneficial in the areas of regulations and cost-effectiveness. Specifically, participants from other Member States are invited to provide answers to the following ques
	What is current national regulation for EPZ? What is the technical basis?
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